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WtSMI SFET&"£3k ftfSM I S F E T©±^C 

mzm-tz *mm&mimm-T!*> <> x, 

^*Jft5tt'tt^*!SSl OOmPa • s JUT^JfEWltt** 

[m*a 2 ] tn&m i ia«w^^a[HiBS^«-efc 
im*m 3 ] gstsfcJS 1 Sfcii 2 «B*o¥WttM*iiiK 

oT, 

V>TS i -Oiie-g-Sr^j«i-5t©-e*>5r tSr<|#»ti- 

[ m*^ 6 ] 5 tsM<oimmmmmm.-v*> 

[ga#JS7] M««5Sfca6Ctt«>^il|flciUS!SIK 

mBttKtt. jKy^fv, ^h?^ 



(2) 10-321719 

2 

(b) atiE^*s«E«o^ffi±^. «a& 2 stucsstts 

tttt$S#i&si 0 OmP a • sKTffcot, 4>fc< t 
VDav, ft*i3J:t)Mc||»«r-&3rU Ifc£«r£tr5 5 0 

(c) IttEiWfcrR^Sfctt^^X^iaaSrlfcL-CS! 

10 asu itrfBiiftnK^jA-r«xs. 

(d) IWffl»««tCMPjfefcJ:9spfflfl:U *fctt. 

(e) tWB¥«ft**bfciftwii, naiETaft* 

(f) mCF*B*2|M»f*««Jb«>, flWE^yi"*— fa 
20 ttUBv-y a^lMlJ^JztlWfBllftBW^IftRTLtrn 

lalK%B0>Kfi2r&. 

at IB (c) x.mz$sn zmtimtt. ioo < t~3oot 

Si, Kgt (0,)*fctt^*5<tO!7jc (H.O) Sr-^tf 

30 mss 5 otyrwfi^-Cv mfBfim&miirt-zttw 
©***j:t)«***BaHii«iftb» s i -om-a-zM-fc 

[0001] 

g*5<tTJ5^rO®IigaWf-BSb, tC, MISFET©y 

40 [000 2] 

[^roSWl **flt«»liIiSiS«©»«««S|fil±r6 
fc«V\ *©*^-|RIHl!Pafc<*5» CMISFET (Co 
mplementary-MISFET) Srffl V>fc o ^ 5/ ^ ^IhIKSS. 
fcSV^Ji^ DRAM (Dynamic Random Access Memory) 

[00 0 3] iU*ac2 i^y ^*®1hIK«®-^D 
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1*7;*- by y?' ! ?-7-(<oM®.mft-eMfe&tizm'httii: 
— bmm(z>w.±<omi. ittx.t£fgimwim j t?T>RAM 

iEB-VtoiLZixZ,, seiSffiS8$>SW*^s' bffi 

[0004] r»<t5J-. f-bmmzm?mm&imgi 

•5 If* 1 €Ei»^Wg|5«-<OSPX^iiSffiS^PXtttg*s^* 

srtirfts. -rftfc>*K mnT.m-ctbzmmtm$&v> 
¥-m.&tm^m&K\^ 7* by y?97 4(DM&mt> i 

-CfcSo IWft;&PX&|^i-5;fc»<D}feMi&g<7>M&S 

[0 0 0 5] Lfc«5ot, y-b®®SrS5^raiffiiiU^ 
V-bmm\z.£<>XMf&£}ri,ZW&$:M>t>&tt1z 

v><d -y v -77 4 frmk&mm £ ft 5„ 

[0 0 0 6]t£5fcx Z<D£ W 7*7 4 ?V%1no1i. 

*><Ol&&mb LTfS. *:i:;ttf, BSfp6 2^9^29 

b. BfUx^fHtt^fTs rcoMSf/^^yK^ 

S/^J , p 2 7 9~p 2 8 4»CfBtt5tt-CV>5ip^. 
PSG (Phosposilicate Glass) MifcteB P S G (Bo 
ro-PhospoSilicate Glass) I^fcnkfrTV^o 
[0 0 0 7] 

i^>D R AM©^ t y -fe^T l"f ^l^fjS M I 
S F E T©y— h«l«r*«>iitf fctoWJUfflil&BidBllc P 
SG^fc5V>»iBPSGK4'fflVN < t5 t-rSt, ^i© 

[0008] 1"ft:b*>, P S GBI*>5VM*B P S GJ^ 

(i, y7n-^OPSGRfe5V^BPSGR©i|4tt^ 

[0009l4fc« PSGiJ>5V^BPSGl©y7 
o— Srfrpfc*»ctt, 8 0 0t, 10^, *>5V>IA9 0 
0*C, fk^BAOiRffi9^jfiS>S-X*«> 9 . MISFET© 

sseasuuwfbsiv mi sFET^-v^/wiSPiffcSJK 



(3) ti? 10-321719 
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£ U < ft < x gBSft^tettS'* v — -V 

[00 10] — MI SFETCOV— ^ • FW^S 
10 *.Srt4<»¥*ftl6»Ht*r»*f5ri:*-C**a 

£T7=-/WUT^/£^St£#©*^SOGJ^4r, MI 
S F E T©y — h«ffi£S5«ffii&tI^»--fflVN.5r fctt 
ffll^-CfcSo -f-fttJfe. tiSOGKB, *0>B!*>fc:* 
?vv-£, xf/vIf©7;v*;HSr^, BSJg/S&OJbn 
IK J: ■0-ffilBT/i'*/i'*«t5h!¥ S*it tS5 i: v * 5 1£« 
Ufc#o-C\ «mf&Uie»jA«(cPSGME« 
fch^ytr^^BSi: Ut**t 5 1 # ©JWIM&aK: i 0 
20 ^r#SOGM*S^^tl-. ^om©SJ^?L«5PBP*5J:T^ 
«W3LWn«©iWl5l*fcJ: 9«lSOG*iWWll!:xy 
f->^Hti. «*Hft»*fcH:*W K^s^v^aqs^L 
TgJK7LORfldSoftaSoTL.*5-ii:ftS. r«>JK 

^ftfftf^SrlfeiS-rsr t*s-e#ft<ft^o *fc» 

[ooii] MnoiMtt, w*an^y^«MiaK 

30 gf ^DR AM©^* y t;V7 «l«^ti5M 
I S F ETO^ — blSJtMiCJi&^c-Y s'^SH-#KlfiJ{>j& 

tr - 1 **-e# zmmmmmzmm u ¥3M&KauBij«£t 

IKOttffi 2: fltWtt SrrRl-h-rsrtKfcS., 
[0 0 12] *Si©te©SWtt« it^ni?y 

^^SIhIK^O^D R AM©^ * y t^7 u-f ffl«K0 
^SttSMI SFET©^-HffiCi5^tS'7 , Srv 
M I S F E T «>3FMHto¥iBfMi«07M4b^ Sr^^k $ 
*Si5ftKa*^*^MftllMeaSrfl5 5ri:ft<. + 

[0 0 131 **K<z>Sfe»::ffi<z>Btttt, 

ni?^^ aaiajKagiB-^D r am© ^ * v i^>r « 

m^l&f££tiZ>M I S F E T<Dt? — YmMK£Z>*cW 
50 10 0 1 41 *»MOtJ|BftfcWci.tcoffi<z>B»i:i9f« 
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[0 0 15] 

&©i:*5 

[0016] ( i ) *ftW(D¥mftmm\m&mm*. ¥ 

hmffii:. y-hS^©M^©¥^«#©±BK^/£ 
MI SFETOlfl«Stl> d»o, 

&2 5'C»!i*5»tS*6'f4«*ie $ 1 0 OmPa • s STF©^ 

/S^frfct.©-?*^. 

[0 0 17] r©± 5*H«»*W(iaia(Mfi*fcJ:jxtf. 
JflfliltttKK:iKttn«:-&3K *©£*!»*> t&S2 5*C 
»c*s»t6tt'tt«*^ 1 0 OmP a • s WT©«t»t££;S 

Qflg(SW\ i&S2 5"CtC*3(-J-S3tett^^l 0 OmPa • 

[0 0 18] ttttKtt. hmS»lES»B9l6 
[0 0 19] £©*$£, ^— MMfcBfflSBSfclt 

Mp-t-5«!BS?Lfe5V>B:eM)tej|ftBi±Jc^Stt5Sl 
*bfc±5, ¥3M^lell^*©ft8IAf:fflJiU *© 

[0020] *js % v— hmmtezv^mftmfttmm 

*r»*i-*ii:K:±9, ANilfeimicHPrsaMSBL© 
JPIfc i V , l^flJSB©**^*©**!** s/^V 

[00 2 1] ( 2 ) #^©¥«ffc8M»Ie]BSi!E© 



(4) *RfB8¥ 10-321719 

6 

«R©±Ji £**»»© h 9 y tV^flUBSr*-*-^^ 

[0022] wOJ:5 tt^ttftRlelKiglSIc .fcfttf* 
IftfMW*^ y > g >*|©Jgttfl:©fc©©*l*safc 

<fc o -C^WSPtJ J; t*J6£©<£T Sr* L < £T 5 r k i>m^ * 

t,©-efcsfc«>. /<•//'<-: ^mvi&i&mz.mMji 

SrPlPU *©*IHI^fr;ifcLTt>ieftM»'8Ht£*L 

10 TJK^r Kv K=y^<f Jci^KiKTLrawoftasiJ Sr 
4t6Et^4v\ i©JB*» ^?L(W©^tt^«Sf 
3*t» ^*©ttt^±tWI«[ttft*«bfc4|«B{t««|gI 

[0 0 2 3] fc*5, / -j s ,^_,> 3 yii:Lt!J, fct 
PS GSB*^?-* %kt&m(Dgkftk V 

Ttt, feit«80 0'C < 1 O#$r09*-*-fcr.i:as-e# 

[0 0 2 4] Sfc, £KS i -Oi&g- 

4r^#*&t-t-5t©-efc!9, *»o % TV^/uSfrgK -£ 
20 *t" ; 5 , t.©-C*V^t.©Sr0!l^-t"-5r t^T^So d©<£ 
5fclMM»*±»!:S i -Oi»**±»«i:-t-a«*K. 
H\ -?r©iS-a-A©3tS frh 1 0 0 0lCS«©lfllW*«r=fir 

[0 0 2 5] (3) tMB (1) (2) 15* 

©¥«fMKBiiHiHHKaic«tv^T. ms»mtt. t 

'/Jay, a*i8J:tJ«****trt>©-e«>5, 

Sr-^tf 5 5 0t;^T©#H^^*5V>TS i -OJfe-^Sr?^ 

30 /?Si-$fc©-efc5o lirfEfflK*-, r©i5t-^'i<t 

OIC^TWStK^-^VNTS i -o^-e-sr^-rst© 
t-TS^ir^itJ. lftMK»55 0 < C&T©«Ea^A 

*fcs^jnfe#*. 5rt^<> ^«c«aiHiK^«©i» 

5 0 4*, S i -Ojg-g-rau Bted^tf#H«TT?©» 

t>©-efcs. 

[00 2 6] *fc, KRICM:. $ y**-^**bT 

VTtiV,, i©«t5^75'^Sr-&tfr.t^J;>3i£^m 

K©ws:KTLty- hmffi©#je^asr®^-rs 

wtiiftS. rtU-J; 9M I SFET©-/— 
IB*^UT*i9f«WIIEIIKK«©»fpjt«'ttlB«rfilJt 

[0 0 2 7] /£J3, «^©^#:0!li: LTI*. tfVi/7*f 
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zmmR^t>i£ zz-trnxy vtmtemat ttt»i 

[0 0 2 8] ( 4 ) *^^0##^*ffi[p]K^«OSS3g 

(a) ¥m&mi£<D^m±^?-hmmm&£xfiff 

Bfc?Flfi**»***Sr»J*-*-53», (b) 

frco^K±^ s ta*2 s'CKasttfcttttflyfc&s loom 
Pa • sHmot, '>ft<iv>y3^ ai**sj: 

v^xs i -oj»^*»*rs«»**tf«it»tt*r*-rs 

SI«ri*t§m (c) lTO^«MBa*fctt^9X 
^ftiWHUSftb, ««Kt»*t5l8, (d) 

J: *? a X©, ( e ) jx.&JgjftfB^ 

s, ( f ) J:«\ y 3 >-m 

iWfe#fcllS-rxa. (g) «aK7Llc«BBHFm-SX:»WR 

[0029] r <d * ? te*m&Mm\Bi®mm<DMmjj& 

[0 0 3 0] (b) Xgfc::fc5l^Tt&ft2 StCio 

IJSStWlOOmPa • sKTtfeot, 4>ft< 

5 OtKT^Hft^fev^S i -Oft**r»«-f5«- 
»**tf*»tt«r*i-5lWSr»61-5fcJe>. (a) X 

[0 0 3 1] 4>ft< fctvyav, fi**3J:W* 

S i -OW*Sr»J«^6^*^tf^tt«r^6aa!l 
9. +»ftiSS*M*«r*-f-6 0 -t«)fc«), (e) 

r£asft<. *ft*«T-rsri:1>ftv\ 

ft. (f) xs^*5v^rsatt?L*iapu tM^fc^ 
*s*t % *>r \?*y?ztiz>zb&ft<. (g) 

[0 0 3 2] (c) XSIilS3V^TttB!*Cj|»*Q.a* 

^{>5 5 0X:&T<D1^^#mirZ>z ktf-Vt Z>1t 



(5) WM^F 10-321719 
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j&sftl\> 

[0 0 3 3] Sfc. (d) XSfciSV^TffflWfcSV^ 
[0 0 3 41ft*. (c) XS^*5rt-5S»*QiaW:, 10 

io ot-25 otwtart-e* *^i^£ft&«tt)$4£frft 

Sbfc8, ^ (0.)*fctt»SI*5J:W* (H.O) £r 
[0 0 3 5] 

[00 3 6] El 1 14, IU6©«tB"e*>S^* 

[00 3 7] ^IMO»tlO¥«f^|UliaKtt1KH:. * 

^ftrSfr l<D^m±\zM&£ti1tn'?'**/VMI SFE 
TQn ipft^MI SFETQp4rSr^f"*-5CMI 
S F E T (Complementary-MISFET) Sr&tf <£>~e#> &o 
[0 0 3 8] 1 i3\ ^tx.tfp-^y a 

> (S i) ^feftd^ft!). ^^i!i:^«2aW 

30 y =^ (S i 0.)*»&ft&X?£KffllUkK2 b»MV> 

[0 0 3 9] ^fSflci^nft^MI SFETQ 

SFETQpW^^tt^Pi, n?3i;U3n^ 

(Oy ViftSSlASixTV^So 
[00 40] ft*5, p!>x/V3p*5«J:r;n>>x/V3nlC 
40 (4. MI S F ET^LtV^KMSSW^^^XV^Tt 

[0 0 4 1] nft^MISFETQntt, *iP$i«t 
flHft«W2 b-CH**tfcp!?*/U3 p*>i£tt««±fc:# 
/SSfrLTV^o *fc\ nf^/VMISFETQnll 
p p<03EB5±t^4fe**Lfcy- M6«UBS4Sr^ 

UT*»#*#:iJt»!:»j«S*tfc^-h««5 1:. 

h«® s^j^docop 9*^3 p i2i2v 

50 -f ^®Se$r«J^-f S fc^-C^>^>o 
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[0 0 4 2] ^-h««5Wt. fcittfilBftS/yay 

7^/££*tTV^6 0 VJW K«7i4, 

i^lotMI SFET<P»fftS«£lRl±U ¥^#36 
5o ft** rr-Cfi, h««5<^£««Wb©fc»fc 

[0 0 4 3] ^h««5©«IWWK!>t 
[0 044] n 6nll n fl£7Fffi«*£4S» 

m^mmKM^fhtz.nm&nm^mwmmQ n b i 

6 n b K 9 * ^ 8WLT§ ES^K) 

(Lightly Doped Drain) i ftoTV^ 
So £©J:5KLDD«3g«:SflH-5£ irldj; 5 . MI 
S F E T <om * * A#b* *:»»! ttft £S < 
U **#MMililK«11cotttB*rti Ji-T S r i &*jmx 
*«|8ttLDD«3SSr«fflbfc<>©i;ittlS6>ix 

l\> ft*. fi»*n»*»#««6 n a *J:tW»«n 

$a< UTMI S FET^ s^^jiftSrfSJJbU.fc 5 

KWJEftMI SFETSr^-rSii^JSBUT^A 
V\ 

[0 0 4 5] Sfc, ft»An»¥«ft«*6nb<Z>±A 

i sFET^y^ • kk >««©ffiffi#Mb«:igsfc 
fti^Shs, ^y*>f K»7^ftx.T^jR*> 

[0 0 4 6] pf^/WMISFETQpIt 
ftl&fNg 2b-CB*ftfcn?i;u3n <OfSH4««J:lC« 
4fcS*VCV*3 0 pf^/VMISFETQplt « 



(6) #58^ 10-321719 

10 

©»W»«rmBBLfcn*-Y*/UMI SFETQntat 

[0 0 4 7] pft^MISFETQpl! n^^r* 
/VMISFETQnt[Hi(cy-hiii4, *0>JbJI 

m»j*s*tfc^- hmm 5 * ± hmms <owim<D 

n!)x;V3n ^SVM^gffW ^XJ&$L£tltz-'tt(D p ^ 
»fWH*6 p p»**#W6pl4pfir 

10 ^;t/M I S F E T Q p <£> y — • K W v®Jffi^r«^-r 

[oo4 8] y-hmms, #—hwms<o±MKm& 

8lCoV^fj:nf^^MI SFETQn©^W 
[00 4 9] p l&^mfcmm 6 p i*. p «^*fi«WSffi« 

20 *c#UTiB»&»ic:»j*S*t, flttd^ 

ft*^MI SFETQn©#^£ra«fcLDD«36«r 

ftp 6 p bl!i»ASft6T«*J:L,ttt, 

[0 0 5 0] Sfc. ffi*Ap^¥*fcM*6 p b <7>_b^ 
KiS. nft^MI SFETQnOi^iiaS^y 
U->T K« 7 36*®/*$*VCV*5 0 
30 [00 5 1] X?5fflUSil&StBt2 b_hfc x hSffiS 

h«® 5 1 mm^<D±n\^> y i & 

avcv^So 

[0 0 5 2] nft^MISFETQn, p^^^/V 

mi s FKTQp^xximm9^m^>MiBmmi o& 

40 <om P 0»©iNJfleaE# 1 . «K*^-»|«ffl|ft|M! 2 b 

nft^MISFETQn, pf^^MISFET 
Qp*<tD ? lHi6*9_hlCii:M^bT^AV\ ^ (Dm^X 

[00 5 3] fSlffiWRl 0±K». S2i^^l 1* 
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[0054] m2mmmi n4, m^wiw~rz>&5\^ 

5tl:i3l^«ttW 1 0 OmP a • s UT<D 

0»/SS*i5 o taS2 5 < lC^V^T5tett#^l 0 Om 
Pa • sKTOWBItt, t£*j£<fflV^*tTV^£BP S 
G«*>5V^WtPSG«^Jt-<. »Sl!i«HBifla"C«>9. * 
tDMtfiO. 3/*mKTtV^5S»T«»lftJPX*cJ;9»* 

BPS GliJi^P S G Wtt§f 1^:, ^55MP 
a • s*5j:t*3 3.GPa • si^<, y:7n — BTC£ 
x.t>100mPa • s&V V^#x. e>tt^ e Lit 

#oT\ ffi!BOJ:5ft*^»cJ;ix«BPSGffllfcSVM4 
PSG^fil^tf^i:^-et^^»*=¥t y^Sr 

[0 0 5 5] *fc. ltrlB«a«»x 2 StirV^teifi-C* 

S F E T SrKtf XMm Istch&V \z3Emz3&& UT*» 

[0 0 5 6] $2Ml lf4, *r<D^#*&£S 

i-0^it5W-efe^ (-CH,)fc« 
VM4^7vv« ( - C, H s ) S(07;v^S*^< * 
V^<£>~Cfc5o r<?)J;5^Si-0^±tn^t 

*ftv^fc|cJ:i?Hliatt«>rft±s o£ t> IB 2 1 1 

[0 0 5 7] Ji»B«>i5ftlB2!l6«Kl l«r»«-C#5 
ia2 5tm5«tWSl0 0mPa • sHW 

**43 J: »»Sr-gftf5 5 OtWTOSB 




WW 5 ? 1 0-321719 
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IftftOlRfrM bT«J$ Lfct>©t?kottJ|V\ 
[0 0 5 8] J[S2|fiiURl l*-i4, 7^3R^ae> 

2*feH^l l^f|«*Sr«»-r5r i:^*, MI SF 

[0 0 5 9] Jfg2jftRRl 1 JiKI*. ^3|&tll 2*5 
M^SftT^S. $3Ml2li N fcaSTEOS 

10 ±0»*S^fc^y3^1MfcBti:'r5ii4:#"C#5 o & 
fc, fB3lftfl«12tt. fci:*.«CMPjfe»!iJ:5SF«ft 

azw-mtits m2mumi i £>z>n& 

¥*&fc»fifcSivCV*5*:«>, CMP8:fc:J:SW«f9<Z>fB 
3««Rl2©W«r*<t8ik3&5tt, mic 

[00 6 0] Jg 3fl&ftR 1 2 ±tc(4. ^««0> Fy^ 0 
20 y^ffl^t^r>^>3^1 3 jW»*£*i/r 
V^5 0 ^r>^>3VRl3lt •ftbx.&PSGmt 
-tZZ.k&X%Z>o /^^<— >3yKl3tPSGR 
i:Ufc»&»!:tt, ^y^^lMtBI't'oy^JH^Igttft 

T A (Rapid Thermal Anneal) SHC J; 8 0 10 

»"efT5£i*s-es*o soGJHt?tt, 
«soGii^^ns7;^so»)ii33J:t;^©r^ 

30 ^rfltSOGKSry— h««5 fclBJB9©a»ii*Ofc«> 
^ofcs&s, #2|6»Bil I* 5 . +»41BI» 

[006 11 n»6±yp»*i#««6n, 6 p <£>± 
i^y^VayRl 3. »3|&Sfcfi£l 2. jg2*& 
jg^ll i&j:tJtjfSiieiHRi Ofctt. mmni 4^HP 
S«?L1 4rtfei^!/V^3y|Bl 3_bK 
40 »£iRl 5jW£/£$JxTV^5 0 »jtt?L 1 4 tf>j&ffi-Cten 

[00 6 2] mm 15lt * 1 15ai:S2 BEUtft 

Si 5 b ^Sr^TU, ^liiil 5 a 14, S)^7L 1 4C0 
rtffifc«LT»/*£*L5 0 miS«ISl5af4. fci:^ 

s^i^ts. siESii 5a(4, m2mmmi 5 

50 i/l/— v'a ^^aiwj^fcft^jgjssttst^-efcs. M 
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2 mmm lsbii, mi mmm 1 5 a ±\cj&&$ti, it 
to 0 6 3] mmi 5±_\a*m&mi etm^tix^ 

5c I6a«i6l4. fct*.tfCVD«felJiJ;5?g4K*ttfc 
vynyMtt^ri^tf^^ PSGJ^. BP 

lB»2j»»IKl l irraW^b&S^y =« ^IMfcKS: 

[0 0 6 4] ftic, *j|tt^«llo¥«f*miilKI51K 

oRit^ffiS^-Hai 3«rfl3wrttBIH- S Q B2-H8 

[0 0 6 5] £1\ B 2 5 fc* 

iS**lRli:fctiffO. 3-0. 4MmO»«r»*tS. #C 

X. CVD (Chemical Vapor Deposition) &^<t t> 
#36*1 ©^Bfci/y ^/M^itiUtC, CM 
P (Chemical Mechanical Polishing) ffi$> 5 V H9>f 

^.^^>^m\c^v)mm2 aK^o«a«<OH5iavy =>- 
ic:«i«>atp. 

[0 0 6 6] jMs. l^tt9BftT*^IKffil6«K2 

«ftvy=ix«[«rl»y^ifcfcJ:5»*U *-7-»«ffll6 

a«2bSr»«t5. i^s, m*&Mmmmm2bi> 

H& y <t 0 y^stfis tLX¥mft&» 1 OS 

— =^^36SA»fcft9. MI SFET<OttlBSrrRl±-r5 
[0 0 6 7] St>tC, 7^h^h^^^L'C, 
l<^)n!)x;l,3n^«$tl5«^AU 

\C£ 9 n «?zc^3 n^tfp £^A-3 p«^fS 0 

[0 0 6 8] ftss. ^**n^m^<o^ffltm 
[0 0 6 9]^ B3K*i-J;5fc:. ^aifrSflcio 
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tt«aMfcft"C»J«Sn, t©IWlilSl7nmit6ii 
5o ¥ig#S# 1 <D±m^ y y**AS 

*tfc**Avy =^K^CVD«fe«r«v^rltau 

y 3 hm« 5 4r» 

[0070] tf—bmms&xx*?* h 

*L£ffit£tf>p !>x;W3 p Affile n»^F*fi*fci:*.rifc 

*?3L/U3 n^IIIpfffltt^ii^Dy (BFj) 
Sr^tyftAt6 0 r^&^j|Wfc§l*#fiUtttii-S 
£ifc:J;9, nf t*^MI SFETQnOfi«Sn» 
*3I#:««6 n a^^pft^MI SFETQpO 
SiSgp^if:g«6 p a -i'Mt^o 4*3, AHE 
fflOnfMI SFET»^f5i^(:MMnI* 
6 n a icy ^SrSEA^S i^T?* So 
20 pft^MI SFETQpl:/^^;v^h^ 
KW-CfcAv*. r^l:i«Sp»ifti«6p 
a <Z>T&tH- 1 ^^rffiAi- 5 r. i$-e# £ G 
[007 1]ft|:, B4fc«i-J;5fc:, t-< K?*-;v 

#H\ 0^ bft y 3 viMbK**«#*# 1 <o^M 

9 x y f y ^ tt»/St 5 r 1: 5. 
[0 0 7 2] Sfc, ^-J*««5*iJ:WM' K**—^ 

30 f-y^MI SFETQn^Sjl5««l!:n«^« 
46fci:*.Htt**±rJ»y >*-f ^vftAtSo SfefcJt 

^ ^ IT, pf^MI SFETQpas»/«£*i5« 
«Jcp^««fci:*.ti#o>' (BFOSr-f^-^atA-r 

tt fclcj; 19. nf^MISFETQn 

<^iliSn Wi^«6 n bj3j:^pf t^M I S 
FETQp©*Mp»**fl«*6 p b«rW/jSf5. 
40 [0 0 7 3] B 5 <t 5> i/ y KJg 7 

6. ^> y KJB 7 tt4fc»G>1>- y *>f Kftflffc 

«v^6i^:3»•c#s 0 i-ftfc>%, *»#as*i Affile 

5o ^ Of 1 J; ^ y r ^ i: ^> P 3 y 

ggtt u&««o* 5 h mm 5 o±sa t Mmm n 

»#®«6 n b*3j;tFi«aiflPp»*»f*:fi«6 p b 
50 llc»2^f»«! ! 3aSrfi l v\ ^> y ^ KS/S Sr^tt S * 
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5o r <D% 2 aMtomz. J; 9 y *>f KJi 7 £{£&6itf L 
t5-i^#5 0 ft*. ^y^fyK^ffi»c N ^ 

[0 0 7 4] H6fc«-r±5K:. ft llUHRl 0 

£i£®1-£o *llSWl0tt, fctitfi/ya^ft 

8 0 nmi:«: fc*s-eft5 0 :©»U6«|1 Olfc 

[0 0 7 5] JJtfcl, HI 7 ^1~ J: 5>K. jR 2 gfiRK 1 1 
*r»/S1-* 0 0 2afiHRl l©»*tt, affl»!iiSV^-C»E 

[0 0 7 6] 1"ftt>^ *1\ ^ffllc*5V^TJ«»ttSr* 

l*5»aR.S:*8[.l"S e " a>.ttiRttfirBB u& £ *5 p.iaft. 2 

St^SSV^TttttWftl 0 OmP a • s «T<^»ltt$r 

*i-s 9, *fc s 5>*<i:t>, vy^. 

*5WCS i -Ott-fr*®/*1-SfcOi1-So Attttfc 

-MrM/TtSr^^-ct^o rod: ? K^i&Ktev^T 
SOGHilfllW^- h««5*5J:t«ailft9J2:J:!)»* 

[0 0 7 7] miBtBRlC. 100t-2 50^ 

bd2COMM5 5 OW^M, tix.S4 0 
OtlTfToriWIBWfcWftU »2JttH«l l«r»/S 
1-*o r©IB2<Df»^r4l»**A/«#H«, 

natttcsaHfts i -o^^m^^ti^o rcoctpt-u 

T»riS**tfc»2|ftW«l ltt, S i -Oft-frtr^lMfr 

HPi-t^>1ft«>lia5»*c:j:oTt>»2j|6«Wi ittttJM 

**, «8R?L1 4K»«S;fc6ia*l Sffllcy-^^ 
C£»*ll*ftV\, ft*5. fR«ta^WCRTA (Rapid Ther 
mal Anneal ing) ffi £r J8 V ^ 5 r. £ £ 5 "C # 5 0 

[0 0 7 8] Sfc, JBl*5<tW^2©H&«iattJ*:tt»ffi 
iRg^T*>*USfc£>, 5fefc#J*Lfcn»:feJ:0*pHM** 
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[0 0 7 9] ft*5. taS2 5t>IC:J3V^T*itt«»l 0 0 
mPa • sjaT©«tt»ttSr*1-5ttBl^^ut Knatfy 

mmmi i^»*stt5«T-*iai smsi-. 01 5 

W\ -<ywfc Kn#y xdSJfta^tt* 1 ©IRjaaSr 

2fe S frfe^ fltft^HHt £ ft 2 ©MI £J6 £ Jxfc« 0* t 

10 [0 0 8 0] Sfc, il(OJ:5lJ:U»*S*ifc^H:K 
n#y i/91f^tW»JW»fc1-5»2ilMMil 1 $>BM* 
tt<0iMlr*S*«rH 16-018 lc^1~ 0 
[0081] Bl6lt ^2 *6ig$l 1 1 <Dm* b is^m 

^/y-TEOSKW^i^TtfctOTfc^o 
ff2*KHRl l©R^h^Wttt, t/y-TEOS 

[0082] Hun m2mmmi i^^t-k 

£CMP#F0i/— hi:4r^UTV^-5o CMPSfS^h 
IcoV^T lii^HS Ktfe#ii:1\ Uff^XvTEO 

»x y ^ b KoV ^ ttHRteataft jftS* < ft 5 b^: 
*sv^fiT1"5«lRlSr*U 9 0 O^^V^Ttt^X-r 
TEOS»^JR<Ofifcttffra-^ft5o -^t^, 
«2il&M8l ltt, «a-C«fc«aSixfct>«>Kov^TB: 
30 7 p 7XvTEOS IfefbR i: Jt* b T^^Hk^WiBtt** 

t> X^ X*^ T E O S ItfkjR k W«Ol*ttSr*1-5««"C 

[008 3] HIl 8tt. «2|ftWRl l^iM (TD 
S ; Thermal Disorption Spectroscopy) ^^:Sr> #t£7K 

(a) (3\ fft«iaftU«>»^, (b) tiSOOt-CM 
Sl^#-a*£r^1- 0 (a) C0Ml*L<D#&^|i, ft 
*7K©BIJK^<t5b 0 — ^ P 1 Of&^4 0 0t>~ 5 0 ot: 
40 ontefcT— ^ p 2#WBStU 

J!:**O«K3WWHS*t* 0 (b) ©JMBaSrU 

5t#^tc^. ft#7k^BIJK^ J: 5 P 1 Oft&tc^TK 

(mfttt$»4f*#<W:ftv\ r^Sg^f>, 8 0 0t:i: 
<t5M^-J:oT^$tt^2iteiS^l itt. 80 

o , CiE«* -eSRW^sfeft-e* 6 fc * fc *-e# «. 
[0 0 8 4] r^>J:5ft»W3IS**>?>. ^2i^i^i l 

T E O S WtlKWL *>5V^7X^TEOS K^ffi 4: ^ ^ 
50 RI«ft»tt«r*1"5t>«>"Cas>?). -l-^ftW^tt, 
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[0 0 8 5] ft*5. ft2JftHRl lOWttt, maaic 

[0086] eis^-to;?^ msmmmi 2 
&«2Ibiuki 1 -hteisa-rso « 3 kukri 21*, t 

[0 0 8 7] H9lJi«i-J:5fc, ^3«1 2 

©*B4rCMP8fe|J:J:0W«U *W«:¥»ffr*-S. - 

»3J»««l 2*Wtftv%-e, «2feftRl l£rJ*<fl$ 

[0 0 88] mio J: 5 ^ y 
3^113^®^ /^ y ^-> 3 yfi3li, P 

1314. *<Oh?y\*>?ttm&miZl£&1t#>\z.m# 
oy >Sr»ttfti-^SdS*>D. 8 0 0tl0»iflE© 

SrfflV^S^^^f $ 0 ft;&\ ^or^-zWciotlt 
fi^feftv\ f&fe0^SOG«r«2a&ttKl 

[0 0 8 9] El l l ic^-T ± 5 SSR?L 1 4 Sr 

-e#s 0 ft*?, #2S«<z>»jb^*. =>aE-fbiR^6) 

*S»llft«»l OSrKrtTV^fcab. i©K»M4 
0>»j*xa» 2 »»<*> j. jfxmtc J: 9 fx 5 r i: 

v y = ^WKR^a: y ^ v ^ s < v ^#~c^ ^ ^ y 

3. iSittWRi o»3qj/^ hy^iUTfP 

tt*lWWl0©*lWhs'm. *K1, 120 
*L5*#^y^^«rfr5. r©B8L +#**-'<- 
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?L1 4£Mq-e#£fc#>. ^#^ffilHlKKB^^ 
[0 0 9 0] SSttJLl 4©lP^ =- V *jsif 

io ft^^^^ayli 3oStt>fb:o^^or 

S«U!3Uv\ «*©^T«SOGSr» 
2ffiHRl 1 ^®fflbfc^^5Sffi-rn«^i*J^^^V 

# ft 4: 

[0 0 9 1] B-l 2 ic«i- i 51-. ¥3£{£S#1 

Affile:* 1 BEiKUe 15a «riffe»+5o * fefcHl 3 K 
«i- J: 5 m, * 2 ffi*§Ul 1 5 b zmmirZo m 1 ea&Ji 

20 15 a*5J:^2BB<SUBl 5 b ©JtW^tt^ftKO^^s/ 

[0 0 9 2] tffc, IlSEifl 5 a*5£t/jfl2Silft 
JB 1 5 bS:^— ^^^U-CEilRl 5«r»/ftU 

mmm i 6 utei i m*-r*«iftft*iaB*siB* 

7L1 4rt<OWJiJB2j»iBWl K^^^^C 

tmf&XZZo »g«i6fcH:4Mai©CVDft$ 
30 fflv^sri36s-e#5o 

[0 0 9 3] 4:^^fil^^flc«ffilElKSS43cta! 

^ott)i2»Ki na o^fcffl^iitpr ids 

5JtKtt(fififl[-efT5r:4:36ST?#e 0 ^(Dft^ BPS 
[0 0 9 4] «2«ftfKRll». ttttM. 

50 r t d5 Rjf£ 4; ft 5 o 
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[0 0 9 5] &>±, *&Wm\££iXtl:£ivt!iKW$:& 

[0 0 9 6] 1ttz.t£. *mn<DM1&'?te. lS25t 
tc*5ltei|4'l4#^i o OmP a • s EXT<DmM&&m 
-r5^md^f>^$ix5if&^«r, CMISFETffiig 

1^ Lfc£S, II 4 b fcD R AMicmm LtfcA 

V\> r<Q$§-g\ DRAMSrffifjEjg-rSjl^M I S FETQ 

i sfetqi, Q2<DV—hmmi 7 ^m^ttBm 
mi 8izmmLxh$k< . hSSBL&s«>ii 

S«>&ipit6l§$i2 oicfcjUB-rsr i:*s-etSo *oi 

0 ttmUt'tic&B P S GJ^fcSV>tt^S OGliSfV^ 

1 1 kmm<ommm&m^frt£. bpsg^wj:^*!* 

[0 0 9 7] 

[0098] ( i ) *? v *mm\B}&mw. j $>T> R 

AMW^^ey -fe/V-T WfS*Sfi^j*^tL5M I SFET 
(Of- hmmic£Z>*w7>&+ft\zW.it>&ttZ.i:i>iX- 

flWIttfcfllJbi- 5 £ i: 5„ 

[0 0 9 9] (2) mMmvVy?Mm®s8,mw*?T>R 
AMUj^tyt/vrwiuci^jjiSMi sfet 

©y-Mil!:J;5^5'^ MI SFETW^tl 
©©•1416 k ft «H4«:|«] ±i- 5 r k S. 

[oioo] o) ftMrnvVvrMmiBimmw^DR 

AMO^t !) t;W7 «l!if i^5M I SFET 
©y- h ©®£ «fc 5 =¥*5x {SiR-C^o-hSHcaJi) 
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[eh *ftw<o-%n<nmi&xibZ¥m#&m&&m 
me>-m*^ Litrnwrnx-bz,, 

w<vm&*mc>~m$:j:mm\z7jkLitmffimx'3bz> 0 
[0 3] *&w<o-mtev>mmx»>z¥m&Mm®&m 

e<ojs!ig^-«few— m&T.w&\c7* vrtm-mmx-fo s<> 

[HI8] *^?^<0-||l£^fi-Cfe5^#:««lHll^M 
[Ull 0] ^WO-^JS^figt?*>S^#:*aieIK 

[mi 2] *mw<D-nM<Dj&mx$>z>*m&Mm\B}$& 
mm<owtTekJ7m<o-M&x.mm\z7F vttwrmmxfoz* 
[mi 3] *^<o-*ifio^-efc5^#:«ffliHiK 

[mi 4] ^^W-*J£W^«|-Cfc5^#:««lElK 

[mi 5] ^v-t Ko^y^^if^^Jis^^i^ 
®.<z>it¥mi&k vxt* vttm&mxbz 0 

[mi 7] f 2K6t)l©^y7r-K7i'txyfV'- 
97XhZo 

[mi 8] ^2«6iji^<??^W^*. *H£*#^-*i<fc 
^/7k^^^•T•^-o^^T*bfc^7 7-efet), (a) 
#yil;fc L©4§-e\ (b) liSOCCfiSSftlLfc^Sr 
40 *i"„ 

1 ¥WMH|e 

2 a 8*8 

2 b m^mm^mjm 

3n n^ac/W 

3 p p £ ai/W 
4 

5 y-httffi 
6n n^^fME 
50 6 na ®»Sn^3Jfl:ffi« 
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(54) SEMICONDUCTOR INTEGRATED CIRCUIT 

DEVICE AND ITS MANUFACTURING METHOD 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide an interlayered 
insulating film which can fill a gap due to a gate electrode 
at a low temperature and sufficiently, and does not 
deteriorate such as decomposition, etc., by heating 
thereafter and can hold insulation between connection 
holes. 

SOLUTION: A gap is formed by a gate electrode 5 on a 
main face of a semiconductor substrate 1 and a wiring 9, 
forming at the same time with the gate electrode 5 and 
the gap is filled with a second insulating film 11 formed on 
a first insulating film 10. The second insulating film 11 has 
fluidity of viscosity coefficient 100mpa.s or less at a 
temperature of 25°C, and in the oxygen atmosphere of 
550°C or lower, containing at least silicon, nitrogen and 
hydrogen, a film-forming Si-O bonding, for example, 
polysilazane (perhydropolysilazan), silanimine, silatrane or 
organopentafluorosilicate is deposited and this is heated 
to form the device. 
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